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Mr. Henri Harmet has written a treatise on the electro-metallurgy of iron, which is printed in Dr. Haanel's European Report, and in this he considers every conceivable way in which .iron ores can be reduced by the joint use of carbon and electrical heat, but no mention is made of any actual furnace embodying his views—even on the experimental scale.
FIG. 80.—Harmet furnace.
The Haanel-Heroult Furnace, shown in Fig. Si,1 is an improvement on H&ottlt's earlier furnace. The upper electrode no longer descends through the same shaft as the ore, but a separate opening is provided for it into the smelting zone of the furnace; while two lateral shafts are provided for the heating and reduction of the ore. The ore shafts, A and B, can thus be made of any desirable height, not being limited by the length of the electrode; and hoppers, K K, can be used for charging the ore, thus allowing the combustible gases to be led away through pipes, L L, for preheating the ore or 1 Dr. Haanel's Sault Ste. Marie Report, 1907, plate ix, and pp. 92-93." B. The inclined lateral electrodes will probably be less satisfactory in actual use* than a central electrode, because it will not be easy to regulate the current by raising or lowering them as is done in the other furnaces; supporting the electrodes in this position will also be less easy, and the walls will be apt to melt around the electrodes. On the other hand the height of the shaft, S, is not limited as in the Heroult furnace, by the length of the electrode; and better provision can be made for the preheating and reduction of the ore. Harmet utilizes the combustible gases escaping from the top of the shaft, for burning, in a separate furnace or calciner, in which the ore is calcined and preheated before being charged into the main furnace. Some of the gas is returned to the foot of the shaft, being blown in at this point to supply a reducing gas for converting the iron oxide to metal, and to carry some of the heat from the crucible up the shaft, so as to preheat and reduce the descending ore. The use of the gas to preheat the ore before charging into the furnace is very desirable, but there will be no need to blow gases through the smelting shaft, because reducing gases are always formed here in large amount, and because the combustion of the gas in the calciner would heat the ore to a temperature at which it would begin to be reduced to the metallic state directly it was introduced into the smelting shaft.
